MCNP is a very general Monte Carlo neutron-photon transport code with approximately 250 person years of Group X-6 code development invested.
INTRODUCTION CAPABILITIES AND AVAILABILITY
The MCNP (Monte Carlo Neutron Photon) code developed by Group X-6 is the workhorse at the Los Alamos National Laboratory for neutron, photon, and coupled neutron-photon calculations using the Monte Carlo method. MCNP transports neutrons and/or photons continuously in all phase-space variables for both flxed-source and criticality (k ~^) problems.
MCNP contains dee r tailed neutron and photon physics mode~s which automatically llnk to data libraries that contain the most up-to-data cross-section and reaction information from the ENDF/B and other evaluations.
MCNP transports particles in generalized three-dimensional geometries using 26 different kinds of first, second, and certain fourth-degree surfaces.
State-of-the-art Monte Carlo methods are used in all phases of the p a r t i c l e t r a n s p o r t i n c l u d i n g the s o u r c e , g e o m e t r y -t r a c k i n g , v a r i a n c e -r e d u c t i o n and t a l l y -e s t i m a t i o n processes.
MCNP is a highly portable user-oriented production code for a wide range of applications.
The code has been run successfully on ten d i f f e r e n t s y s t e m s from small 32 bit machines to Crays.
MCNP has been designed to be very user oriented in its input, error checking, graphical displays, data libraries, d y n a m i c interrupts, and output.
It is truly a production code because of its heavy useage by about 150 Los Alamos users for" a p p r o x i m a t e l y 60 Cray h o u r s . e v e r y month.
MCNP is e x t r e m e l y well d o c u m e n t e d in its 511 page I manual on the code, data bases, and test problems, as well as in a series of 25 video tapes from a national MCNP workshop held in Los Alamos in 1983. In the same year, MCNP was released to the Radiation S h i e l d i n g I n f o r m a t i o n Center (RSIC) in Oak Ridge for national and worldwide distribution of the code, data bases, test problems and documentation. V e r s i o n 3 of MCNP has been available for a year and a half and is the subject of this status report. V e r s i o n 3A, which c o n t a i n s many important i m p r o v e m e n t s d e s c r i b e d at the end of this report, is scheduled for release in the fall of 1985.
HISTORY AND PHILOSOPHY
MCNP has an investment of about 250 person years, d a t i n g back to the form u l a t i o n and first uses of the Monte Carlo method at Los Alamos during the 1940s by Fermi, M e t r o p o l i s , Richtmyer, Ulam, and Von N e u m a n n . E. D. C a s h w e l l and C. J. Everett were two very important and distinguished contributors_to MCNP and its predecessors beginning with MCS which was w r i t t e n The in ~9 6 3 .~ f i r s t _ v e r s i o n of MCNP appeared in 1976 as a combination of MCN ~, MCG-, and MCP. -'b Version 3 of MCNP was completely rewritten in ANSI s t a n d a r d FORTRAN 77 in 1983 to produce a one-source code that would run on many different computer systems.
The MCNP code development philosophy has always centered around a consensus of the views of Monte Carlo theorists, data s p e c i a l i s t s , MCNP users, and code developers.
New features have always been well tested and understood before being incorporated into a newly released version of the code.
ARCHITECTURE
The MCNP architecture has been primarily dictated by two c o n s t r a i n t s : the limited amount of small core m e m o r y on the CDC-7600, and the lack of a dynamic storage capability in FORTRAN 77.
The first c o n s t r a i n t results in an o v e r l a y s t r u c t u r e for the initiation, plotting, data, and transport portions of the code.
The second c o n s t r a i n t r e s u l t s in arrays that are referenced by offsets.
Subroutines are used as building blocks for the MCNP structure.
Those parts of the code which are system d e p e n d e n t are concentrated in a few locations to simplify the portability aspects.
